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(11) Japanese Laid-Open Patent No. 62-240934 
(43) Publication date: October 21, 1987 

(21) Application No. 61-85336 

(22) Filing date: April 14, 1986 

(72) Inventor: Seiki Hideshima, Shigeru Yasuda and Kenji Uenishi 

1. TITLE OF THE INVENTION 

LIQUID CRYSTAL DISPLAY DEVICE 

2. CLAIM: 

A liquid crystal device characterized in that a first transparent substrate, having a 
predetermined pattern electrode on one side thereof, and a second transparent substrate, having a 
pattern electrode on one side, are made to face each other with a predetermined gap in between 
and so that their electrodes are disposed at the inner surfaces, the gap is filled with a liquid 
crystal, the peripheries of both of said substrates are sealed in airtight manner by a sealing 
material, a part of said predetermined pattern electrode and a part of said pattern electrode 
across the entire surface are connected using silver paste, and the peripheries of said silver paste 
are sealed using insulating paste or carbon paste. 

3. DETAILED DESCRIPTION OF THE INVENTION 

[Field of the Art] 

The present invention relates to a liquid crystal display device with connection leads of 
high reliability. 

[Prior Arts and Themes Thereof] 

In recent years, liquid crystal devices are becoming lower in price in addition to having 
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such features as compactness, thinness, low power consumption, etc., and the amounts used in 
the market are increasing. Generally with prior-art liquid crystal devices, two glass plates with 
transparent electrodes are constrained according to a minute gap precision, and after filling the 
gap with a liquid crystal and sealing, the liquid crystal is made to undergo optical changes. 
However, with large screens, since a limit is placed in terms of size in the constraining of the 
glass plates according to a minute gap precision, liquid crystal displays are generally more 
useful as small screens. Furthermore, carbon paste is used as the means of conduction across 
the electrodes that are disposed at the opposing inner surfaces of the two glass plates, and thus a 
plurality of connection parts are disposed between the electrodes. However, in arranging a 
liquid crystal display device, connections of high reliability are necessary, and the occurrence of 
increased contact resistance, warping of the glass plates, distortion due to thermal heat cycles, 
etc. have presented problems in maintaining satisfactory conduction over time. 

An example of a prior-art liquid crystal device shall now be described based on a 
drawing. Fig. 4 is a partial sectional view of the principal parts of a prior-art liquid crystal 
display device. 

As shown in Fig. 4, the prior-art liquid crystal device is comprised of two glass plates, 
having a transparency electrode, and a glass plate 1, having a predetermined pattern electrode 3 
on one side thereof, and a glass plate 2, having a pattern electrode 4 across the entire surface of 
one side thereof, are disposed with a minute gap in between and so that the pattern electrodes 3 
and 4 will face each other. The gap is then filled with a liquid crystal 5 and the peripheries of 
glass plates 1 and 2 are sealed in airtight manner by a sealing material 7. Furthermore, the 
conducting material 6, which is the means of conduction across pattern electrodes 3 and 4, is 
comprised of carbon paste, and after this carbon paste is printed, in the same manner as the 
sealing material 7 for sealing liquid crystal 5, onto a part of the pattern electrode part at one side 
(for example, glass plate 1), the two glass plates 1 and 2 are adhered together according to 
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predetermined positional dimensions and cured at a predetermined temperature. Sealing 
material 7 enters between the conducting materials 6 that are disposed in plural to reinforce the 
adhesion strength and provide an arrangement where the conducting material will not be in 
contact with the liquid crystal 5 that is filled inside sealing material 7. 

[Object(s) of the Invention] 

As has been mentioned above, with such a prior-art liquid crystal device, conduction is 
achieved by connecting parts of the predetermined pattern electrode and the pattern electrode 
across the entire surface by a conducting material comprised of carbon paste. 

However, a liquid crystal device that is arranged using this carbon paste had the 
following problems. 

(1) When the above-mentioned liquid crystal device is set in a location of high humidity, 
moisture and foreign matter become attached directly onto the conducting material and permeate 
into the minute gaps between the glass plate and the junction parts. As a result, the contact 
resistance of the contact surface tended to increase with time. 

( 2 ) The connection part degrades as a result of warping of the glass plate, deformation due to 
external pressure, thermal strain due to heat cycles, and other environmental factors, causing 
separation phenomena to occur between the carbon paste and the electrode parts of the glass 
plates. Stable connection therefore could not be provided constantly. 

The present invention has been made in view of such problems of the prior art, and an 
object thereof is to provide a liquid crystal display device of high reliability with which 
connection failure, due to usage under high humidity conditions, precision of the materials used, 
assembly, and other forms of pressure, thermal strain, etc., is prevented. 

[Outline of the Invention] 
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In order to achieve the above object, this invention provides a liquid crystal device 
wherein a first transparent substrate, having a predetermined pattern electrode on one side 
thereof, and a second transparent substrate, having a pattern electrode across the entire surface 
of one side thereof, are made to face each other with a predetermined gap in between and so that 
the electrodes are disposed at the inner surfaces, the gap is filled with a liquid crystal, the 
peripheries of both of said substrates are sealed in airtight manner by a sealing material, a part of 
said predetermined pattern electrode and a part of said pattern electrode across the entire surface 
are connected using silver paste, and the peripheries of said silver paste are sealed using 
insulating paste or carbon paste. 

[Operations] 

With the arrangement of this invention, the contact resistance is made low by the use of 
silver paste for the connection of parts of the predetermined pattern electrode and the pattern 
electrode across the entire surface, and since the peripheries are sealed by an insulating paste or 
carbon paste, the silver paste is sealed completely, providing a preventive effect against 
migration that arises as a result of attachment of moisture and application of voltage. Also, 
since variation of the resistance of the connection part due to thermal strain caused by heat 
cycles and other environmental factors will not occur, a connection that is constantly stable is 
provided. Furthermore by the use of an insulating paste with adhesive force, variations of the 
reliability of adhesion strength will not occur with time and a constantly stable connection is 
provided. Also, the stability of the connection resistance can be heightened further by using 
carbon paste for adhesion and thereby doubling the means of conduction. 

[Preferred Embodiment(s) of the Invention] 

A liquid crystal device of an embodiment of this invention shall now be described based 
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on the drawings. Parts that are the same as those of the prior-art example are provided with the 
same number. 

Fig. 1 is a sectional view of the principal parts of a liquid crystal display device of an 
embodiment of this invention and Fig. 2 is an exploded sectional view for explaining the 
principal parts of the device of this invention. 

In Fig. 1, 8 is an insulating paste, which for example has a shape with an annular outer 
periphery and is printed onto a prescribed position of a glass plate 1 with a predetermined 
pattern electrode 3 on one side thereof, and this insulating paste 8 is disposed singly or in plural. 
9 is a silver paste, which is printed onto predetermined positions of a glass plate 2, having a 
pattern electrode 4 across the entire surface of one side thereof, in other words, positions of 
glass plate 2 that will be surrounded by the above-mentioned insulating paste 8 when glass 
plates 1 and 2 are adhered together, and this silver paste 9 is disposed, as the same number of 
the insulating paste 8 at the glass plate 1. Sealing material 7 is for sealing a liquid crystal 5, 
which is filled in the minute gap between the above-mentioned glass plate 1, having a 
predetermined pattern electrode 3 on one side thereof, and glass plate 2, having a pattern 
electrode 4 across the entire surface of one side thereof. Sealing material 7 is comprised of 
insulating material and is disposed, like the above-mentioned insulating paste 8, at a 
predetermined position of glass plate 1. The two glass plates 1 and 2, arranged as described 
above, are adhered together according to the positioning at predetermined positions. The 
minute gap is then filled with liquid crystal 5 and thereafter sealed. The arrangement shown in 
Fig. 1 is obtained by this positioning. Here, the silver paste 9 and insulating paste 8 at the 
junction parts across the respective electrodes are mated without any gaps in between by the 
above arrangement and then baked under fixed temperature conditions. Silver paste 9 is thus 
sealed further. By the use of insulating paste 8, which has an adhesive property, the adhesion 
strength is improved further. As a result, paste 9 will not be in contact with liquid crystal 5 or 
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air (humidity, debris, etc.) in terms of arrangement and can thus be prevented from degradation 
due to chemical change in the gap between glass plates 1 and 2. Furthermore, the connection 
resistance will be lowered and a connection that is constantly stable and will not be affected by 
environmental conditions can be obtained. 

Carbon paste may be used in place of the insulating paste, and in this case, the conduction 
means is doubled, thereby heightening the stabilization of the connection resistance in addition 
to providing the above-described effects. 

[Effects of the Invention] 

As has been described above, with the present invention, since a liquid crystal device is 
comprised of two transparent substrates (glass plates), parts of a predetermined pattern electrode 
and a pattern electrode across the entire surface, which are made to face each other at the inner 
surfaces, are connected using silver paste, and the peripheries of the silver paste are sealed in 
airtight manner by insulating paste or carbon paste, the connection surfaces will be maintained 
constantly at a stable contact resistance and connection failure due to separation will thus be 
prevented. 

Connection failure will also not occur under high humidity conditions or under harsh 
heat cycle tests and other tests. 

As a result, the reliability of the connection part is improved significantly to provide 
high industrial value. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view, which shows the structure of the principal parts of a liquid 
crystal display device of an embodiment of this invention, Fig. 2 is an exploded sectional view 
for explaining the principal parts of the device of this invention, and Fig. 3 is a sectional view of 
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the principal parts of a liquid crystal display device of a prior-art example. 

1,2 • • • transparent substrates (glass plates), 3 • • 1 pattern electrodes of predetermined form, 
4 " • pattern electrodes across entire surface, 5 • • ' liquid crystal, 7 • • • sealing material, 
8 • • • insulating paste (or carbon paste), 9 • * * silver paste 

Name of representative Toshio Nakao, patent attorney, and one other 
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